Induction of a bystander effect in HeLa cells by using a bigenic vector carrying viral thymidine kinase and connexin32 genes.
We previously showed that gap junction intercellular communication mediates the bystander effect in anticancer gene therapy with the herpes simplex virus thymidine kinase (HSV-tk) and ganciclovir. Because most cancer cell lines have lost their ability to communicate through gap junctions, we investigated whether we could induce such a communication by transferring a gene for a gap junction. We transfected a vector carrying the HSV-tk (tk) and gap junction (connexin (Cx) 32) genes (Cx32(+)tk(+)) into noncommunicating HeLa cells. We compared the cytotoxicity of ganciclovir with mixtures of these cells and HeLa cells that expressed (Cx32(+)) or did not express (Cx32(-)) the Cx32 gene. The bystander effect was strong when the two mixed cell types expressed Cx32 (i.e., Cx32(+)tk(+) cells and Cx32(+)tk(-) cells). Only 25% of cells survived in this communicating mixture, even when only 10% of the cells were Cx32(+)tk(+). There was also a moderate bystander effect when the Cx32(+)tk(+) cells were mixed with noncommunicating HeLa cells in a 50% ratio. These results demonstrated that the bystander effect is enhanced by Cx32 and suggested that expression of Cx in only one cell type in a mixture can cause a bystander effect. Mol. Carcinog. 30:176--180, 2001.